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1 Background 
Reference [1] captured high level IEEE 802.16p requirements mandated by Smart Grid applications. This contribution highlights additional use cases not captured by earlier contributions as well as suggests additional requirements for inclusion in the System Requirement Document [3]. 
Power Outage Alarms 
It is critical for Utilities to minimize power outages on the grid, as these can result in fairly significant financial penalties. Hence timely reporting of power outages and subsequent restoration is a very important smart metering feature, which allows the Utilities to assess net duration of power outages. Typically, delays in reporting restoration of power are tolerated as the smart meter has the ability to store the time of power restoration and report it at a later stage. However, reporting of power outages is especially challenging as electric meters typically report this alarm even without battery support. Here, smart meter devices rely on a charge stored within a capacitor, which allows them to report “one last alarm” on the loss of power before they shut down. Typical time scales involved in reporting this alarm are on the order of 150-250 milliseconds.
Given that power outage may affect potentially thousands of meters in a given sector, the simultaneous reporting of the power outage alarm by very large number of meters can overwhelm the system. Additionally the large number of devices involved implies that most smart meters are likely to remain in idle state due to limitations on the number of connections and address space supported by the existing standard.  Hence a power outage event can result in simultaneous random access attempts by thousands of devices, which means that all power outage alarms cannot be reliably received within the required latency of milliseconds. There is clearly a need to find efficient mechanisms to address the reporting of a power outage event. One method is to provide a low latency means to temporarily increase the number of random access opportunities available in the system to address the expected surge in network access attempts. The network can also assist in determining the number of meters in outage by initiating a global query upon reception of even a few outage events. Here efficient group based polling mechanisms must be supported to query thousands of devices within the required latency.
Additionally, current smart meter implementations report the power outage alarm by using the “power down location update” provided by the 802.16m standard [2].  However, the original intent of this message was to indicate the manual power down of a device by a human. Given the distinct processing that is required upon reception of a power outage event compared to voluntary power down event, the standard must provide means to distinguish the reporting of this alarm event from the existing power down location update mechanism. 
Software Updates & Load Control  
The network may also want to send system wide software updates as well as load control signaling to large number of smart metering devices, which will require efficient communication to support a reasonable latency.  Here too, given the limitations on address space and simultaneous network connections, efficient group-based broadcast and multi-cast mechanisms may be required to avoid large delays involved in paging and communicating with a large number of idle devices.  
2 Requirements for IEEE 802.16p
Based on the use cases discussed in the previous section, we propose that the IEEE 802.16p system should address the following additional requirements.
1. Ability to distinguish power outage event from power down events for certain M2M device types.
2. Ability to handle simultaneous alarm events from large number of devices.
3. Ability to poll a large number of devices in a time and overhead efficient manner.
3 Text Proposal 
Add the following functional requirements to Section 6.2 of [3] as shown.
---------------------------Begin Text Proposal-------------------------------
6.2 Large Numbers of Devices

6.2.x The 802.16p system shall efficiently handle simultaneous alarm events from large number of devices.
6.2.y The system shall have the ability to distinguish a power outage alarm from a voluntary power down event.
6.2.z The system shall have the ability to poll a large number of devices in a time and overhead efficient manner.
-----------------------------------------End Text Proposal-----------------------
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